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(54)TitIe: DEVICE AND METHOD FOR INFORMATION RECORDING/REPRODUCING USING NEAR-FIELD LIGHT 




(57) Abstract 

An information reproducing device and an information recording device capable of increasing a recording density by using a 
reproducmg/recordmg method based on a near-field light, and a recording medium used for near-field light-based information reproducing 
or recordmg. and an information reproducing method and an information recording method. When a sample (5) having a linear edge (7) 
formed thereon is "radiated with a near-field light, an intense scattering light is obtained if the edge (7) is perpendicular to a polarization 
direction, while, if the (7) edge is parallel to the polarization direction, a scattering light stays weak. Since, as mentioned above a different 
directional relation between an edge forming direction and a near-field light polarization direction gives a different scattering light intensity 
such an effect can materialize a higher-density reproducing/recording device. ' 
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— ^7l::c^:•5iJcSL3t^<l3t::^fS]S(clz^#-r>5>gpfe#^K105<b:. S3t#^Si05AN 
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m^mmcDumziiiTizx^BM-t^o 

5 msii. :iO)nm(Dmm<r>Mmzizm^mmn^mm:'^7jkrii^s^mmmx 
fe-So melt. m5\z7jkLtzmnn±mmi(D-^^7jkrmmmmmx'h^oZ(D 

1U— »f^Jif§201<!:. ;HfiA 1(7)U— tf3t$llJ±l::iBM^tT,^i^L/— 
(Dii7t:^lS]$^^-r^1/'2;"K:ga202fcctl>'l/4;-K:^t5203<b, ^—^T<7 
10 -tXlCfflLNi>-K:^ A2<7)^— tf?t^tti:^3-r-i);:fii«A2U— +f#§S§|204<»:. 

^mZOSt. h'7^:/^></{zmi^^^^\3(0\^—*ftfc^tiiti-t^^iX3l^— 

■*f^m^2oet. X 3<Diy—^tftm±izMm^Hmm\^—^ift<n^t/tyj 

ia]^^^-r-5l/2jfiEfi45207fcJ:tXl/4;JKft*5208«!:. $fi»x.rL>-g)„ 

15 ^/i, z(7)tiffis^^M2oo(i. Hiji5§jKftc7)L/— tf^fe^aii-r-s^;:^^ 

KiElb^^^zLX— ^21 1 1. ^^'Jl««:21 2(p^^'J^l^^*(C■OL^TIi^i^tt-r-g,) 

UtSL3t$;^fiS(-m3fe-r'i)m7tL'>X2i4t. iK* A 1 0Uc5L3fe^ STfe-T-SiK 
20 :^A 1fflg7fe*^215<i:, iKS A 2(7)iJlSL?fe$S^-r^;fi?:g A 2ffl g^*^2 
1 6,i:. ;ig?« A 3a)giiL^^^^-r-S;iS:^ A 3m^^m^zi 7<^^fiSK.TL^-5o 
^«yK2lO(z(i, i£^Iir3t$fg±$-a--g)«!:#tlci/4jK:14S(7)^«g^*-r-ST^ 
—■ $^7'>-izXffl^Si/^^P2^8A^'tSltb4^. ^a>M#Jl^li. l5li:<i /4jK:ft;^fi(7) 
^fig^^-r^h^'>4r>^*ffl^a'hr?a □ 21 9, 2207b<iS(tt)tbrL^'5o 
25 O^IC. S3t*^21 5-21 7(Cj:y|5^#Lfcm-^mS¥IS<!:L-C. ai:b«-^ 
«lS[Hl!^221 $lJ^lHlSS222<!:^<i^TL^i)o £ii :t)<i-^5aSl2l^221 l±. h 
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5 igi!jlH]i^225i:. ^ttiT^— i$'^ai:^-r^fcto(7)^tbT'— $'ili:tii)J^[51SS226 

llVli, JtI£^^'Ji^{*21 2^^-r±ffilll-Cfe-S>„ Z(7)>^'JijS£(*21 2(7)S 
«±|C(i, h^'>'i7^ia]|Cfi:#.ff$tfca>K^»y^>y^— >7227. 228;!)<2;$:Jf$j5g 
$;t^TC^'S>o h5->^l/^*V— ^7227. 228l3j^L» 7^— ^-7— ^2297!)<fg 
10 K(7)tt^(7)<fc3(CiES$tLrLN'i)o CCDt^—- $»-7— i7229fcJ:LK>^':/^>y^ 
--^227. 228(7)it'rXli. ifi^Slf 31c$fflL^'5fztf). 7t<?) jE:gJiiT 13^-1) C<i: 

^229fcJ:r»^'>^>^*"7— <7227. 2281*, A1 <7) J:3^d:#S&i)LN|±/-H'J^ 
— :7^';UA(Polymethylmethacrylate;PMMA)|CcfcUff$fi£$*L. C;K^>^— -J?^ 

T^— -^f^— 'i7229fc.i:LKK^'>^>-j7*-7— ^227. 228(±. m^-^Ml^ 

i^SL/c^>C7)■C4,.fcL^(lI5^^l^lg)o l^lIC7)<i:5(3h^'y+>':7*-7— C7227. 

20 

o^c:, :z(ommm±mm2oo(Dmi^iz'Di^xmBMTho msit. zomm 

^±^m200lZj^^h^'y:ir></-m±y5}ii^^^mB^mV^^o MQii. tiiti 
<i-^(7)tfeS^^-riftB^Iin?fc'i)o 'T—'5i^—'y229tSj:U\-^V^><f^—<72 
27, 228<*:. $'T^-tXffl«|ft/JxP^P218fcJ;tN>^'V^>':7-ffl0/h^P21 

25 9. 22o«t(Z)<4gM^j±. f^iiiiw:^-r«i:5(c/j:>z,„ %■h'^y^></mmfl^mo2^ 

9. 220fi. ^227. 228(;)^A±:^(C<iM-r'So "t—^TO 
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izT^mm^l^mnziait^ h^-v^F^y^— ^227. 228a)PBl-cfeor, 7^—?^ 
— ^229_h$M-e^^j:3(c-|4S$#-i)„ 

^■r. ^•>K21O<7)h^^>^>'5^I^OL>r|ji0J-r^o A 1 tP^$il§20 
1/)^bai:>3Lfcb-+f3fea)i4ffi(±. 1/2;:^fi^202fc.i:U:i/4;'E«^203 

R1 fi. K^*>J^>'5'*ffi0/^l8P219lc^7!)^tL^o H^'>^>yffi0gi/jNggP219 
*^21 2±G)H^'>^>'5fv-^227(cj:i.Jij[SL-r'S>o za)^SL3feli. m^u>x 

221|-i!||t>tL^o 

l^i:<. A3iK:gU— ^f^^i§g206*^bttS;bLfc^— tf3tR3*,. 1/2;M 
1/4;'K:^tS2O8fc.i:U:h^'>^>>fffl1ja[/jNg0P22O^ilig-r^C^-e 

^>^^-^228lcJ;yiiJLL. ^CDtJtSLptli. m3tU>X214|zJ:y^^$ti 
r. ;fi:^A3fflg5lcm^217|Zj:tJg^$;tt^^ jKft A 3ffig3t^^2 1 7-^1* 

tatim^mmiBimzZ'lXli. M^|f223(Cj:y, ±tBA 1;:firftffl3^(7)tll;b 

0mLxmBM-r^t. iii4'Tii:^-r«k3ic. h^^y^^^/mmn^maziQ^ 220 

iELL^^>^<y^X7*^iS-eh^•>^>^*^— ^227. 228(D^<ft±::^ iZ'liS 
•r-So ll9(a)fc,fct>'(c)(7)EFBlTa|Z7K-rcfc3lC. ttittiE^itm^m 
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>^ffl^/h§BP220A<h^«V^>^*^— :7228(7)±:^(^3fc-S)„ ZCDtztb. HQ 

^ 0) th :ti 3i jg 7!)<i^ jbn f -So 

y^><f^—<7227a)±y3[Zj^LmL. A2;-Kftffla)h^'>^>^*ffi^/jNgflP22 
OA<h^♦:/^>'5fV-^2287^)^/=>lttL^<^. A 1 jfit:^^ 3^(7>tlJ ^Jt *<ii*D L. 
A 3;-fitSI^ 0) ai ;b 5t Jg AMSTf -5 ( HI 9 ( a ) ( c) (7) EFpITc) o 

25(i, C(7)||^S223*^f><7>£li*(Cf&C. ^•vK21 OO) K^'>^>y^^T3o -PH 
A 1 jK:^fflmcDtii:*D^JgA</jN$</j:y. A 3;fie^5^(DtiJ^^Jg7b«^#</j:^ 
'^•>K210J!)<l!43C7>±:^(z-rtLT^^^,^LT. C^^i:J3fr^|a](z^'>K210^ 

S204A^b£ii :tiLfclx— »f 3feR2(7><4^Sli, 1 /4;-gt«tR205l:: J:oT1 /4jK 
7-j7-tzXffla/hg^ 0 21 8|Z^*NtL^o T^— ^7'>iz7.ffl«|!l/jN|3 □ 2 1 8 f± 1 /4 

/"KT^tROM^^ff-^^^f). ^i^T^—- $fT^-lzXffl«Sfe/jNrjflP2l8lcJ;y^#^,tL^ 
ifillif3t(i. t<i:(7)U— 1f^R2(zJ±'<T^4tg3!)<1/2;S*^V£(trtl/-^<7)t 

212±<D'f-^^-<7229lZj:ljnkii^^o :i(D^^^lt. *3tU>X214|:: 
J:y«3t$tLT> ;S:^A2ffl§^^^2l6lzj:Ljg3fe$ti-5o ;"KfiA2fflS:3t 



wo 00/23989 Q Q PCT/JP99/05725 

30 



^aifi]£S224(c<j:yA/D^^. mis. ^y^tH. MiEfcJ:t>'D/A^^/d:i:(7) 
>/7-T?— J7227. 228$Ste-CgHM-r'5C<i:A<-e^^AM^,. ^(DtJ^. h^^:/'i7il@^ 

mioit. z(Dmmmmomm3izm^i^nm±mm^7r^^mB^mf&mx 

rS]^^l^-ri>i/2jKS*fi302fc.i:U:i/4;-KS*S303«i:. t'— $'T^-ir;^(cffl 

t^-Sifit* A 2(7)U-if3t^aJ:t|-r^;"K:^ A 2U— 9=^iitg304<!:, -gt:^ A 2(7) 
306<5:. ^;"eSS306i:3liSLyr'N.vK307<h. ^•vK307^!|gib-r-l>/r<S^a)'N.:, 

\^mm7<p^:2.j:—^308t. j^=E*jmi^309(j^^*jii^mz'Di\xitmvEr^) 
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^3i3i:^<ix.rLN'i)o^':/K307(c(i. mRW}^^m±^-\±htmziy^4i^ 
5 ■feXffl^/^gfl□315;b<20i^^$;KTL^'5o 

f~M^^i\kyj(Dir—'^T<7ii7.mmfi^mn3'iA(Diiitimmzimn-r^mm^ 

3i9t^mxXl^^o ^fc. '^•>K307<7)T'^iz::^-h^«>4^>y$ij^^tT-5^-:/K 
iglllH]SS<i:. '^tii^—'^^aiti-t^tzib(Dmih^—'5itiiti1^m\Bl^t^m^X 

15 iii2(±. ±siJ^=E'jii^i^30Qti^zj;^y^307^f^-r±mmx^^o cojy 

^32K ^,i^xsmy3\^tmyj\^t(D^—^^—^i)<scmiLfz-\-^m^(D^—'^ 
-7—<73zzmnwz^-oxmm^^xi^^a 7^— ^32o~322c7)-9--rx 
i±. mmmtft^mi^^tztb. i/t0':&3:iiXTiz^i>:itt}<x^^o ^mo^miz 

20 (i, ±tei^^lcv';zi>-\i>**^x^j:<i:^fflLN-i)o t'—Si^— ^320-322 

(i. A1 <D«^:3''c£#JSfc-S>L^liPMMA|CJ:LJ}f^^L, :i;K'=>T— j7^g|J(iX'> v 
^ff^fiELriN-So ^t>|r. T^—- ':7320~322fi, ^m'i^MlZjiiJBmLX 

tXL^L. wiBtj:mm±izmifTmtj:t'(D^^m±comtj:^mn'^mmLfz=t<D 

25 ^tz. ^'yK307t::(i. "r—^T^P-^zXmWl^mnsiA^ 315*<20ff$fie^tl 

. -y^<Dmi^—^7<7-izxmm'\^mn3'i4izm^i^i^y3\s\itmyDj^xh''). 
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32 

U— tf3t<7)tiffili, 1/2jK:gjg302fcJ:U:i/4iK:^:S303|Zj:oT3/4jK 

-^7':7-trxffl^/MFi □314 izmti-^ti^. m i T^-^T^-txffl^si/hgFi 0314 

lil /4;^:gttEC7>^ftg^J#0;!)xt,. 1 ^-^-y^^y^^^,^^^ □ 3 1 4|C 

^'j^«:309Ji(7)T^-^V->7320~322(Z^yifta-r-5,o CO^iLTfeli. M 

A 2;:KSU— tf^iiS304A^btB:^LfcU— tf3feR2(D{5t§(i, 1X4jK:g 

u— tFpfeR2ii. m2T-^T':7-trxffl^i^/J^r^□3^5l-^7^)^tt-So m2r-^T 

-tzXffi«|ft/JxgflP315l::j:y#t,n^i£^Ii?5t(i. 4,i:(Z>U-if 3feR2lzJ:t'<-C 
^4^§;{)^'1/2;:K«^^/£(t■r4^fzt(7)i:^cy, Sl>*Rii3t75)NA,itJS(i7t(z^^$ 
tL^o^Ur. ifi^iiF^li. >^UjS£«:309_h(7)T^-^^— i7320~322l:ij: 

m=^-3^ 3(c^yg^^4i*o i^fi A 2im^itm^3^3-Q\t%mu^m^ioin. 

^0) ai ft-^ li fcb! * <g-l-iia SID 1^3 1 6 (ziH a, n-So 
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a)ii3rt:^fa]*<i-^->^:^[S]f-stLSiS7:fe'i,(iiii^i|S£:^(a])„ zcDtzib. 

-<7322±lZitLmLtzt^lzm^^^i}^^<tj:^(m'i3<D(a))„ 

2){zmx4\zv\-(omm^mzit^ztt)<X'^^t^c^. ^miti}^-simv$,i)^ is 

^SL. im^'^\^^\si^i^ittz^BX'. m—(D^—'^-7—^±^^^-t 
^j^5(z-r^o is7fe:^fRi<D{H]iEjci±. ME.cDwimiz^^jm^KyDi^'^mmojmu 
WimmiRimtft=?-^mL^. ^=^')i)^i^a>mit\^m^-\^i>^'bizr^o zojzoiz 
-rti(i\ ±timm(Dmm3tmm(D^mit^<-5im-Qi^^j. mmm.^mmtfi}iz 

m-iAit^ za)mBM(Dmm<Dmm5izm^mmn±^m.^^^-rnmmf&mx 
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^ 1^ U — tf O ii ^ IS] ^ ^ ^ -r ^ 1 / 2 :g IS 5 O 3 <J: l>* 1 / 4 jg? « 5 

f:^ 5 O 8 ( ^ ^ ' J jilE I - ^ L N -C ( ± ^ i£ -r ^ ) ^ ^ lb r ^ ^ ^ • J ig lb ffl T ^ 5^ 3. 

4;:K«^<D^tg^^^S^— $rT':7-bXffl^|fc/^g^□513;!)<iS(tt)tLrL^i)„ * 
SIfilSS5l4<!r. §^Jfalsli^515<!:^^ix.TL^^o 

A ^" - [il $c -r S Pal ( c ai ii ^ « :^ f it ^ 4- ^ y-- Bt (D B# ^1 ( is ^ E $i (7) ^ IS ) 7b ^ 
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502, 51 1 li. SE^EnAn-T'Sc^tfz^y u— tf5t(7)ii^:^fS]^$iJ(Si-r'5c<i: 
CO <i 3fe ^ @ «E $ 1± o o > ^ U 5 o 8 ± C7) 7^ — iS? ^7 — >7 ( ^ — X V i: fj: -s # 

SI*. mm<DBm^X'7r:Ltzm^jx^^omm\Biumi^^502^ 51 i(7)iH]iEii 

5i8a(zS*LTM?t:^fSjA<Sil(cf^-5<4M(crili:ti«-^A<3^<7tc-g,, il|^(a) 

y3^t<Mo° 0t^iztiitsm^f3<m.:kiztd:^, i5]iii(b)(z5^-rw®5i8b(i. 

l$.X^i>t>h>^ Z.(Di^^^ 1OC0^®5187!)^b0~17(7)fiI$®j#-r'g)Z<!:7!i<-e^ 
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m^ Qit. ^omMommoBmyizm^mmm^mm^^^-rmB^mxh^o 
mmiz^i^x. mmt. ^sy3is\(m^^B^A)izw-n(m:^\^)tj:m^im^ 

:^ IS] I c fi ^|( $St ^ fS] ) ;i it 1^ is 3!c ^ iU :ti -r -5 <h # (D — ^ T ^ iz X ffl ^ /JN gg □ 7 

oaoiiM^^-To u— tf^ii. mm\si^im^=Fiz^^x^<Dm^y5f^^mm: 
m.i^mzfti)<myD\^(Dt^^ m^imtH^oymi^-czx/iz'i^ti^m^^mii^^Ktd: 

"r— $'T^-l2Xffll»/hgBP703*<7^— $17— 5'70i_t(cfei,<i:#(i, 
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V— i77oi(7)1ll;^fS](7)x-vv706ic^y^g^Sft§„-rni:*3*>. mnWr^Oi 

^^[Sl^^^-r-5>1/2jfieSl5802fcJ:U:i/4;'K:^tg803,!:, t"—- $iT-j7-trX 
(CffiLN'S);1glft A 2<DU—*fi/t^tiiti-r^^& A ZLy—^mmmsOAt. A 

^fc, C(Z)tf fSteS^^MSOOIi. Sfrifi^;'K:g<7)l^— tf3t^eit-r^^;fiESS 
806<>:, m^^BoetiBs&Ltz^yi^aoi t. ^•vK807$!igi!i-r'5fca6cD^-> 
KSgiaT^5^3.x— ^808<!:. ^^'JiI<*809(pt^'Jiati*(::oLNrtt^i$-r'i)) 

'&mwi-^^J^=E')mi^mmmT<7'^3.JL—'Sl8^ot'^m^xl^^o ^«vK807(z 
;^ffl«»/hrjBP8i ifcj:r>*m2T'— ^T-^-trxffl^/jN§fiP8i27b<2oili£$tir 

iz^y\^mm7<7^:rJL—^808}sj:u^'^'jmi^mmm7<p^=Lji—^8io^ 
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^ 0 S§ <»: $ M ^ T L ^ i) ( H ^ Bg ) o 

^^';fiii*809(7)s®(c(i. 11120(7) (a) iz^-r<*:3(c, mm^^tjimmizji'D 
nm^Lxi^^o 

■r-5>o A 1 jfitSU— tffgii^80l7!)Nt,til:^LfcU— tf^RKi, 1/2;'e:^:fiS8 
O 2fc .fc 1 / 4 S ^ 8 O 3$ MM L r m 1 7^— ^T-J? -tzX ffl «Si /Jx □ 8 1 1 1Z r 
M^fa](lllEf^^En:^fS]A)|zil^Lfc3£^i?7fef::':i:'So C(7)«l:^|p](c(i5feL/=35 

(Z&o'LNTU— tf7tR2^^Ji-r'5>o A 2jKfiU— ■tfi!ml§804;b^bi±J:^ILfr 
U— tf3feR2li. 1/2;'K:^l5805$iiigLrm2T^— ^T^-izJ^ffl^li/Jx^PS 

^^';i^i$:809±{zRB|t^ti-i)i:. +i^^bflS^7)3*,^l^:^|S](z#D:/■rSlJ^^814b 
a)^;!)N'5i<Sf5L. ffl^^b^^gc^o -ys^ iit:^iS]ic#i>*fcSiJ^^8i4a(iJ5f& 

^/c. A tff§lil§80i33j;u: A 2;:K*u— tf|gJiSl804<7)ias^ 

^^^ffiLy--^^(z(i, ^:^lS]^5c):l>*^ll5^lS](Z#D:yiSP:5i'8 14a, 814b*<1i^ 
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:itii<X'^^o tats. ±tixit. m^f-SiSEft^^oL/— tf^iil§$^fflLTL^* 
*^ ly-^^m^^^'DlzLXt(Dtiititft^^AmL. ^m^Ai^Lfz-yjOil^- 

^|-r^J:3l^LT=fe»cfeL^(S5i*lilg)o -IJiJ^fSRMff^tfecTJ^^'JJ^i^^lZ, ^ga^)© 

-efc^o ii22ii. m2^\z7h\^fzmm^mmmzni■f^mnmml^m^7Ji^^^ 
mmxhi>o cott^iB^t^gioooii. ii5t:^[S]^i^ii(riH]$E$-B-oojfiig 

lOOli:. KDP('J>^:^>J':7A)/j:<!=(7)mm3t^*^A^t,/d:y. U— tf^feOis 
pt^(S]$;giiI^[s]^^-a-'S^iilsl$E(S3t^1002<»:. ;jSfSA 1CDU— +f5fe$lll± 

fcSEg^;K^i^u— -tf 5ta)is^:^fa]^^^-r'S i /2jK:^*s 1 003*5 .fc t>'i / 
4ifit:g|5ioo4t. u— tf^fe^fEit-r-S^iKSSioos*!:. m^^^oostmm\^ 
fz^'y\^^oo&t^mXXl^ho 



m m 
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'J ^ 1 O O 8 ( pi ^ ' J JIE «: I - O L N T I i ^ i$ -r ^ ) ^ II » -r -S) ^ ^ ' ; J!« ft: Sg tft ffl T 

^^U^i*1008±|:H±, ^(7)RB§t(-j:-,T^i^<b^^C-r. m^lt Ge-Sb- 
IS 1 0 1 2^m<4 1° «;/ h t f -So 

-tfiisi§iooi$;i->L(i^s(b)), ^^itm±izmmtft^mmi-^o zti 

=fS^^b)RlOl2(7)3*.«;^fS](c#l>'yi:g|5:Ji-10l2aa)J^;!)<?i<Sf&L. IS 
^it^^ZL-Timmio)), --^^ f&0:^fpII^#Z>*/i$|J^M012b. 1012c(iS 

*a^<b^<7)d*>45''73ffi]l3#u:/cS|i:«-ioi2b(7)^A^'3i<j5f£::L. ti^^b^ 

eCl-(l5lll](c)),±lE(^«|C, tt(7):J^r6]|-#u:/taj^M012a. 1012c(iS 



wo 00/23989 




PCT/JP99/05725 



(a)|Z:5i-refc3(^, 45° «t90° (7)<i:^l:ii£IIi?3t^^±^-li-*L(i ( I^HKb) ) 
f >5) C i: A < T' ^ ( 1^ H ( c ) ) „ 

^^mmx^^o 

(lljS£CDJf$Sl 2) 

fie<tiB§i5i-T'fc'57!)<, J^=E'Jt^i:^<D7'—^■^-^<Dmmi3<±umm<Dmm^ i 

Jf^S^^-riJiB^S-C^'So >^UJI«:i201±(C(i. ISIgKT)^^— J^T— ^71202 

mi(a)-eii. 'r—^^—<7^zozi3<my3\^lzmm^tlXl^i<Dx. m^i3<9 

O" Ott. t±i:^ft#3{)<S:^lZfj:^(|l25(7)(a)#ffB)o |H|lll(b)Trli. 3-D(7) 



o o 
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135° (D^IS^^t-r-So C(7>/r*). iS^A<120° .140° ,45° (7) . tH :'3 
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